China became the first country to approve the commercial production of a gene therapy, and it is due to hit the market in early January. Despite technical hurdles and the wary attitude of regulatory authorities outside China, other countries are expected to soon follow suit.Zhaohu Peng receives an approval certificate issued by China\'s State Food and Drug Administration for Gendicine, the world\'s first commercial gene therapy.SiBiono Gene Technologies

On October 16, 2003, Shenzhen SiBiono GenTech (Shenzhen, China), obtained a drug license from the State Food and Drug Administration of China (SFDA; Beijing, China) for its recombinant Ad-p53 gene therapy for head and neck squamous cell carcinoma (HNSCC)---a cancer that accounts for about 10% of the 2.5 million annual new cancer patients in China. Sold under the brand name Gendicine, the world\'s first commercial gene therapy uses an adenoviral vector and cost the company more than RMB 80 (\$9.6) million to develop in addition to research grants they received from government.

"We have had more than five years of clinical trials, and the only side effect of Gendicine is self-limited fever," says Zhaohui Peng, chairman and CEO of SiBiono. After eight weeks of a joint treatment of radiotherapy and weekly gene therapy injections, 64% of late-stage HNSCC tumors experienced complete regression and 32% experienced partial regression.

"SiBiono\'s approach is not a trivial one," Jean-François Carmier, CEO of Transgene (Strasbourg, France) comments. "Introgen has been using a similar strategy for head and neck cancer and their product is showing encouraging results in Phase 3 trials" (see [Table 1](#Tab1){ref-type="table"}).Table 1Biotech firms with gene therapy products for cancer in phase 2 or later of clinical developmentCompany or research instituteIndicationDelivered geneVectorPhase of clinical developmentShenzhen SiBiono Gene Technologies (Shenzhen, China)HNSCCTumor protein p53AdenovirusApprovedShanghai Sunway Biotech (Shanghai, China)HNSCCHAdv5 oncolytic virusAdenovirusPhase 3AnGes MG (Osaka, Japan)Arteriosclerosis obliteransHepatocyte growth factorPlasmidPhase2GenVec, Inc. (Gaithersburg, MD, USA)Pancreatic, esophageal and rectal cancersHuman tumor necrosis factor-?AdenovirusPhase 2Introgen (Austin, TX, USA)Head and neck, lung, breast, esophageal, ovarian, bladder, brain, prostate and bronchoalveolar cancersTumor protein p53AdenovirusPhases 1--3Transgene (Strasbourg, France)Cervical cancerHuman papilloma virus type 16 E6 and E7 antigens and interleukin 2Vaccinia virusPhase 2Transgene (Strasbourg, France)Breast, lung, prostate and renal cancersHuman mucin 1 antigen and interleukin 2Vaccinia virusPhase 2

The success of SiBiono was in overcoming difficulties in developing the right system for delivering its adenoviral vector---considered an effective way of introducing a gene into tumor cells---without integrating the gene in the host cells\' chromosomes and creating genetic alterations. SiBiono has addressed safety concerns by carefully dosing the injection (injecting a weekly dose of 1 × 10^12^ viral particles) and closely monitoring reactions of participants during the clinical trials and subsequently following up with them for one to five years, according to Peng.

So why did the first commercial gene therapy treatment get produced and approved in China? "In China, where hundred of thousands die of diseases such as cancer without access to the clinical opt-ions available to patients in the US and Europe, the potential for a one-time treatment that is relatively simple to administer is very appealing," says Mark Kay, a director of the human gene therapy program at Stanford University (Stanford, CA, USA). Size matters as well. "Due to its large population, the Chinese can recruit enough patients for a trial in a short time and can therefore generate statistically significant amounts of clinical data very rapidly," says Carmier.

And because China has not been blighted by failure---as happened in the United States with the death of Jesse Gelsinger of an inherited nitrogen metabolism disorder (*Nat. Biotechnol.* **18**, 1136 2000) and more recently in Europe with the X-linked, severe combined immunodeficiency syndrome trials (*Nat. Biotechnol.* **21**, 121, 2003)---the Chinese regulatory authorities may be more receptive to the technology.

But some suggest that the regulatory process is much more lax in China than elsewhere. "The recently approved gene therapy in China had only 120 people in clinical trials, whereas the same therapy in the US has hundreds of people and yet it has not been approved," says Hitoshi Kotani, senior vice president of gene therapy firm AnGes MG (Osaka, Japan).

But Peng refutes Genedicine was approved because of the allegedly looser regulation of the Chinese authorities, a sentiment that is echoed by Peng Shang, vice director of cell engineering research center at the Fourth Military Medical University (Xi\'an, China). "In fact, the SFDA had a routine practice not to approve any new kind of medicine if the kind of drug was not authorized by the US FDA," Shang says. Peng has been lobbying SFDA for years and the agency gradually changed its attitude since early this year, as shown by the approval of the new gene therapy and, on November 22, by giving a green light to clinical trails for a new SARS vaccine developed by Sinovac (Beijing).

Many scientists involved in gene therapy say there are no major regulatory issues in the US and Europe preventing gene therapy trials from getting the go ahead. Massimo Cristofanilli, associate professor at the University of Texas M.D. Anderson Cancer Center, (Houston), a principle investigator of Introgen\'s Advexin to treat breast cancer, agrees: "The process for getting gene therapy into clinic in the US is conservative. The concerns with safety are stringent but also fair."

By comparison, clinical trials for gene therapy in Japan could take longer than a regular treatment. The Ministry of Health, Labor and Welfare (Tokyo, Japan) requires A "confirming application" (referring to basic quality of the medicine and results of animal experiments) in addition to the standard application for clinical trials. And healthy humans usually won\'t take part in phase 1 clinical trials because of the higher risk involved with an experimental therapy.

Whatever the reason China was first to approve a gene therapy, this success story can only help make the technology become more accepted.
